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(54) VOICE COIL MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voice coil 
motor formed so as to be cooled easily and with high 
efficiency, using a general-purpose air-cooling means. 
SOLUTION: This motor is constituted by fixing a pair of 
yokes 1 1 facing each other on a substrate 10, fixing a 
permanent magnet 12 on the inner surface of the 
respective yokes 1 1 , fixing a center pole 13 at the 
center, forming a coil 14 so as to surround the center 
pole 13, and fitting a movable plate 15 at the outer end 
of the coil 14. It is also so constituted that side plate 16, 
16 are fixed on the side edge of the yoke 1 1 , an airtight 
casing C is formed out of the substrate 10, the yoke 1 1 , 
and the side plate 16, vent holes 16a, 16b are formed to 
the side plate 16 respectively, and a straight air passage 

which passes through the confronting surface of the permanent magnet 12 and the coil 14 are 
formed, and the clearance between the movable plate 15, the yoke 11 and the side plate 16 
are sealed by a bellows 18. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a voice coil motor 
formed so as to be 

cooled easily and with high efficiency, using a 
general-purpose air-cooling 
means . 

SOLUTION: This motor is constituted by fixing a pair of 
yokes 11 facing each 

other on a substrate 10, fixing a permanent magnet 12 on 
the inner surface of 

the respective yokes 11, fixing a center pole 13 at the 
center, forming a coil 

14 so as to surround the center pole 13, and fitting a 
movable plate 15 at the 

outer end of the coil 14. It is also so constituted that 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a voice coil motor 
formed so as to be 

cooled easily and with high efficiency, using a 
general-purpose air-cooling 
means . 

SOLUTION: This motor is constituted by fixing a pair of 
yokes 11 facing each 

other on a substrate 10, fixing a permanent magnet 12 on 
the inner surface of 

the respective yokes 11, fixing a center pole 13 at the 
center, forming a coil 

14 so as to surround the center pole 13, and fitting a 
movable plate 15 at the 

outer end of the coil 14. It is also so constituted that 
side plate 16, 16 are 

fixed on the side edge of the yoke 11, an airtight casing C 
is formed out of 

the substrate 10, the yoke 11, and the side plate 16, vent 
holes 16a, 16b are 

formed to the side plate 16 respectively, and a straight 
air passage which 

passes through the confronting surface of the permanent 
magnet 12 and the coil 

14 are formed, and the clearance between the movable plate 
15, the yoke 11 and 

the side plate 16 are sealed by a bellows 18. 
COPYRIGHT: (C)1999,JP 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a voice coil motor, especially the good voice coil motor 

of the temperature characteristic. 

[0002] 

[Description of the Prior Art] If the temperature of the permanent magnet to which the yoke adhered 
rises by generation of heat of the coil of a voice coil motor, or change of environmental temperature, it is 
known that flux density will fall. Especially about the high rare earth system permanent magnet of a 
maximum energy product, since the Curie point is low, there is a problem referred to as being unable to 
use it since there is misgiving of demagnetization, therefore it will be necessary to cool by a certain 
method for the use in the part accompanied by a temperature rise. 

[0003] Although the purposes differ, the mechanism which carries out air cooling of the coil is indicated 
by JP,56-5093,B. By this mechanism, after inhaling air from the end face of the bobbin of a senter pole 
and a coil and passing through the space between them to shaft orientations, it passes along between the 
front face of a coil, and pole pieces in shaft orientations, the inside of a ring-like monotonous spring is 
passed further, and it comes out outside. As for this, this mechanism is mainly sensitive to temperature 
effects, and it is because it aims at cooling the monotonous spring which has the configuration which is 
easy to cause distortion. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since a permanent magnet cannot be cooled 
directly, the path of air cannot be crooked by the above-mentioned mechanism and many exhaust ports 
cannot be prepared, there is a problem with it difficult [ to average both a coil and a permanent magnet, 
to cool efficiently, and to hold the stable high flux density ]. 

[0005] Then, the technical problem of this invention is offering the structure of the voice coil motor 
which enabled it to cool a coil and a permanent magnet efficiently directly using a flexible air-cooling 
device. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention fixes the yoke with which a couple counters a substrate. In the voice coil motor which fixed 
the permanent magnet to the inside of each yoke, fixed the senter pole in the center, prepared the coil so 
that this senter pole might be surrounded, and attached the movable plate in the outer edge of this coil 
Fix a side plate to the side edge of the aforementioned yoke, and airtight casing is formed by the 
aforementioned substrate, the yoke, and the side plate. And a gap with the aforementioned movable 
plate, a yoke, and a side plate is sealed with bellows, an air hole is prepared in each of the 
aforementioned side plate, and it is characterized by forming the circulation way of the linear air which 
passes along the opposite side of the aforementioned permanent magnet and the aforementioned coil 
among both these air holes. 

[0007] The communication trunk which can connect an exhaust air means or a supplied-air means is 
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attached in the air hole portion of the aforementioned side plate. 
[0008] 

[Function] The permanent magnet and coil which are in the interior of a voice coil motor as mentioned 
above Since the air hole was prepared in the side plate which covers by airtight casing formed by the 
yoke and side plate of a substrate and a couple, and seals a gap with movable plates, these yokes, and a 
side plate with bellows, and counters further, respectively The circulation way of linear air is formed 
between the opposite sides of the coil which are the aforementioned permanent magnet and a heating 
element, and air cooling of a permanent magnet and the coil can be carried out directly efficiently, 
without omitting cold outside inhalation of air or by exhausting in one side of the aforementioned air 
hole. 

[0009] Moreover, if the communication trunk which can connect the duct of inhalation-of-air Blois or 
exhaust air Blois with the aforementioned air hole is attached, air cooling can be simply carried out 
using general-purpose Blois. 
[0010] 

[The gestalt of operation] Hereafter, the operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0011] The voice coil motor of illustration is used for a vibrator or an active suspension, and are the 
following composition. Opposite arrangement of the yokes 1 1 and 1 1 is carried out at a substrate 10, and 
the rare earth system permanent magnets 12 and 12 are attached in the inside of yokes 1 1 and 11, 
respectively. A coil 14 is arranged and the movable plate 15 is connected with this coil 14 so that a 
senter pole 13 may be attached in the center of the aforementioned yokes 1 1 and 1 1 and this senter pole 
13 may be surrounded. 

[0012] Side plates 16 and 16 fix with a bolt, the box type casing C is formed of the aforementioned 
yokes 1 1 and 1 1 which carry out opposite, side plates 16 and 16, and a substrate 10, and this interior of 
casing C is airtight by them in the both-sides side of the yokes 1 1 and 1 1 which counter. Many air holes 
16a and 16b can be formed in the aforementioned side plates 16 and 16, respectively, and air can be 
circulated now in 16b or its reverse direction from air hole 16a. And air holes 16a and 16b establish 
between the opposite sides of the rare earth system permanent magnet 12 and a coil 14 in the range 
which can be covered enough. By carrying out like this, linear and sufficient amount can circulate along 
the opposite side of the rare earth system permanent magnet 12 and a coil 14, and air can cool both 
effectively, as shown in the arrow of drawing 4 . Any of the exhaust air blower which attracts air, and 
the ventilation blower which sends air are sufficient as a means to circulate air, and it is good to attach in 
a side plate 16 the communication trunk 17 which connects the duct of these blowers with both 
aforementioned air hole 16a, or 16both [ either or ]. 

[0013] In order to raise cooling efficiency further, the gap of the inferior surface of tongue of a movable 
plate 15, and a yokes 1 1 and 1 1 and the upper-limit edge of side plates 16 and 16 is sealed with bellows 
18. The cooling air which circulates the interior of a main part of a voice coil motor by this can be 
omitted outside, or it can prevent that warm air flows from the outside. Moreover, even if a movable 
plate 15 vibrates, bellows 18 can follow the movement and can hold sealing nature. The material of this 
bellows 18 may be flexible, and as long as it is the sheet which has airtightness, any are sufficient as 
rubber, synthetic resin, a rubberized cloth, etc. 
[0014] An example is given to below. 
[0015] 

[Example] The result which measured the coil 14 in the case where it exhausts by the flow rate of 3/min 
0.3m, and the case of having no exhaust air, and the skin temperature of the rare earth system permanent 
magnet 12 from the communication trunk 17 shown in drawing 3 and drawing 4 is shown in drawing 5 . 
[0016] A result does 5 A energization of a voice coil motor from a 20-degree C ordinary temperature 
state at a coil, and shows the coil 14 of 10 hours after, and the temperature change of the rare earth 
system permanent magnet 12. 

[0017] Although it was very a ferromagnetic thing, the rare earth system permanent magnet used this 
time has the property for which a maximum energy product exceeds 45MGOe(s) and which will be 
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demagnetized if temperature exceeds 50 degrees C, and became usable because the rare earth system 

permanent magnet cools effectively in this invention. 

[0018] 

[Effect] According to this invention, as mentioned above The movable plate of a voice coil motor, Make 
bellows intervene between each side plate attached in the both-sides side of a yoke and a yoke, and the 
interior of a voice coil motor is sealed. And since the air hole was prepared in each aforementioned side 
plate and circulation of air was linearly enabled along the opposite side of the permanent magnet of a 
voice coil motor, and a coil Only by connecting a ventilation means with versatility, such as a blower, to 
the aforementioned air hole, the interior of a voice coil motor can be cooled efficiently easily, and the 
fall of the flux density of the permanent magnet by heat can be prevented. 

[0019] There is an effect which cools effectively and makes usable especially the about 50-degree C 
ferromagnetic rare earth system permanent magnet comparatively demagnetized also at low temperature. 



[Translation done.] 
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